3-D Earthquake Response Analysis for Traditional Wooden Houses in Takayama City by 清水, 一史 et al.
8 
                                   
写真 11 A3 柱の割裂           写真 12 N3-1 柱の割裂      写真 13  N3-2  柱の割裂                    
 
(5) タイプ 4 
タイプ 4 は横架材に柱が差し込まれた長ほぞ仕口で、図 18 の復元力特性、図 19 の骨格曲線に示すように、
古材が新材に比べ、がたつきとゆるみによる初期のスリップが大きいほか、抵抗モーメントが 1/2 程度であ
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Many worthy traditional wooden houses are remained in Takayama City, and two areas are selected the Historic 
Preservation District by the Agency for Cultural Affairs. Threre is a problem in living these houses because it is 
difficult to evaluate seismic performance. But it is difficult to evaluate the criteria of seismic performance since the 
result of research is still insufficient. A lot of seismic evaluation for the structural element of traditional wooden houses 
are performed. But the seismic evaluation by 3-D earthquake response analysis is not fully studied. It is possible to 
perform well-balanced retrofit or reinforcement by which this study.  
This study estimates the seismic response characteristics of the tradisional wooden house in Takayama City by using 
3-D earthquake response frame analysis, and we propose evaluating the seismic performance of traditional wooden 
house model. 





















































柱 横架材 大梁 太鼓梁 
断面形状（mm） 120×120 120×240 200×280 
最大曲げモーメント 
（kN・m） 
強軸 21.50 21.50 48.30 73.33 




図3  弾塑性ばね復元力特性    図4  弾塑性回転ばね復元力特性   図5  雇いほぞ、差鴨居復元力特性 
 







































































2 階上半分+小屋組 76.4kN 296.4KN
2 階下半分+1 階上半分 153.1kN 
1 階下半分 52.2kN 





















                                    図10 Ｍ家1階平面図  
表3 Ｍ家のBCJ入力後最大応答変位       表4 Ｍ家のBCJ入力後最大層間変形角 
X Y X Y X Y X Y
1Ｆ -3.4 2.5 -1.2 20.7 5.9 4.4 -2.1 32.9
2F 7.6 -6.8 -3.4 -45.2 -13.6 -9.7 4.6 -123.0
1Ｆ 2.6 -2.5 -1.0 20.6 5.4 4.6 -3.0 32.8
2F -1.8 -6.8 -1.2 -45.0 -2.6 -9.6 -3.7 -122.5
1Ｆ -3.1 -4.4 1.0 32.7 6.0 -5.7 1.5 -102.6
2F 42.3 -6.4 7.4 -7.5 91.1 -26.0 11.9 -10.9
1Ｆ 2.6 -4.7 0.8 33.4 5.1 -5.4 1.1 -103.4
2F 5.1 3.7 -1.4 -6.5 10.4 15.2 1.9 -9.7
1Ｆ -3.1 4.8 0.9 61.9 6.0 6.7 1.3 -149.2
2F 1.5 -4.7 1.0 -4.7 2.7 -8.9 2.0 -5.2
1Ｆ -3.2 5.8 1.0 75.1 6.0 -6.1 2.1 -162.3














X Y X Y X Y X Y
1Ｆ 1/690 1/940 # 1/114 1/401 1/531 # 1/71
2F 1/243 1/271 1/539 1/41 1/136 1/191 1/406 1/15
1Ｆ 1/895 1/938 # 1/114 1/433 1/514 1/781 1/72
2F # 1/273 # 1/41 1/725 1/192 1/505 1/15
1Ｆ 1/755 1/536 # 1/72 1/392 1/412 # 1/23
2F 1/44 1/291 1/249 1/245 1/20 1/71 1/156 1/170
1Ｆ 1/912 1/503 # 1/70 1/463 1/433 # 1/23
2F 1/363 1/498 # 1/285 1/178 1/122 1/974 1/190
1Ｆ 1/759 1/487 # 1/38 1/392 1/353 # 1/16
2F # 1/392 # 1/392 1/222 1/209 1/945 1/355
1Ｆ 1/727 1/405 # 1/31 1/390 1/384 # 1/14













図 9 M 家解析モデル 
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図 13  BCJ-L2 入力による倒壊判定 
図 12 BCJ-L2 Y 方向入力時の応答解析結果 
















































7図14 JMA神戸波入力時の常時応答解析結果      図15 JMA神戸波入力時の積雪時応答解析結果 
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